Background: Breast cancer is the most frequent cancer in women globally and represents the second leading cause of cancer death among women (after lung cancer). India is going through epidemiologic transition. It is reported that the incidence of breast cancer is rising rapidly as a result of changes in reproductive risk factors, dietary habits and increasing life expectancy, acting in concert with genetic factors. Materials and Methods: In order to understand the existing epidemiological correlates of breast cancer in South India, a systematic review of evidence available on epidemiologic correlates of breast cancer addressing incidence, prevalence, and associated factors like age, reproductive factors, cultural and religious factors was performed with specific focus on screening procedures in southern India. Results: An increase in breast cancer incidence due to various modifiable risk factors was noted, especially in women over 40 years of age, with late stage of presentation, lack of awareness about screening, costs, fear and stigma associated with the disease serving as major barriers for early presentation. Conclusions: Educational strategies should be aimed at modifying the life style, early planning of pregnancy, promoting breast feeding and physical activity. It is very important to obtain reliable data for planning policies, decision-making and setting up the priorities.
Introduction
Breast cancer is the most frequent cancer in women globally and represents the second leading cause of cancer death among women (after lung cancer) (Chandra, 1979; Dumitrescu and Cotarla, 2005) . Genetic predisposition accounts for approximately 5-10% of all breast cancers. Mutations in two autosomal dominant genes, BRCA1 and BRCA2 have been linked to familial breast cancer (Hall et al., 1990) .
India is going through epidemiologic transition. It is reported that the incidence of breast cancer is rising rapidly in India as a result of changes in reproductive risk factors, dietary habits and increasing life expectancy (Yeole and Kurkure, 2003) . The available estimates suggests that approximately 75,000 new cases occur in Indian women every year (Chopra, 2001 ). This might be a gross underestimate given that there is paucity of information available on incidence, prevalence and other epidemiologic correlates of breast cancer in India. The available estimates are incomplete, limited to few areas and have several methodological problems (ICMR, 2010) . The pooled data from five metropolitan cities indicated that there has been approximately an 119% change in the number of Breast cancer cases among (Takiar and Vijay, . Part of this can be explained by improved collection of data and enhanced awareness and screening. However, this does also may indicate the growing incidence of breast cancer in the country, suggesting a 0.5% in rise in incidence every year (Dikshit et al., 2012) . The report in Lancet by Rajesh Dikshit et al states, "In women aged 30-69 years, breast cancer affects 10·2% of all cancer mortalities". This article also mentions that in women, breast cancer mortality was similar in rural and urban India. Breast cancer is probable to be diagnosed at earlier stages in urban women than in rural women and consequently more treatable. Trends recorded in urban cancer registries show increases in the incidence of breast cancer of about 0.5% per year from 1991-2005 (Table 1) , and an increase in the proportion presenting with localized breast cancer (Dhillon et al., 2011) . Also, low-cost treatments, such as Tamoxifen with surgery for early stage breast cancer, have helped to substantially reduce the breast cancer mortality rates in the developed countries and similar results in India might have reduced the prevalence in urban areas (Peto et al., 2000) but not in urban areas (Dikshit et al., 2012 cancer and plan public health actions according. It is not possible to answer one putative question: whether breast cancer is highly prevalent in south India, as we just do not have sufficient information to tackle this question. I n o r d e r t o u n d e r s t a n d t h e epidemiological correlates, we conducted a systematic review of evidence available on epidemiologic correlates of breast cancer addressing incidence, prevalence, and associated factors like age, reproductive factors, cultural and religious factors with specific focus on screening procedures in southern India. The objective of this paper is to do a qualitative synthesis of epidemiologic correlates from studies conducted in South India on epidemiological correlates of breast cancer (age, reproductive factors, religious factors etc on the incidence and prevalence) including screening methods.
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Materials and Methods
A comprehensive systematic review was conducted with predefined review protocol developed by the reviewer. The inclusion criteria were that the studies should have be either Cohort, Case control or Cross sectional studies studying Breast cancer Women from India, wherein the outcome was either risk assessment, mortality or survival rates from breast cancer. The exclusion criteria were Case studies, Review Articles or study population being other Asian/Indian women living in other countries or any type of Clinical Interventions (Drug, Chemotherapy, Radiotherapy). We conducted complete search of all the articles
Search strategy
The search was done from: 1946 to 2012 in the data bases Ovid SP, Medline and the period of search was from 1980 to 2012. We used a broad search Strategy. Preliminary Search was conducted using the key words "Breast Cancer" AND "India"-yielded 1612 records. The search was refined using the terms "Breast Cancer" AND "Risk" AND "India" Time period mentioned was from the beginning of data availability in the database till 2012 (in chronological order). Language mentioned was English Further filter was done on type of Studies to be included. The search yielded 105 records (from Ovid SP database and Medline). Exact process was carried out in Embase database yielded 25 records.
Extraction of data
As the first step, we included articles with title and abstract fulfilling the inclusion criteria. Several studies were excluded during this phase. We also included 20 articles based on the consultation with experts and authors of earlier systematic reviews. We crosschecked with other databases and earlier reviews to include further articles. During the next step, we downloaded the full text of the articles for review. We extracted the following information from the full texts: First author, year, country, study settings such as whether occupational or community based, age, gender, occupation, sample characteristics, study design employed, inclusion criteria by authors, we assessed the quality of the studies by keeping. Preferred Reporting Items for Systematic Reviews and MetaAnalysis (Moher et al., 2009a ) guidelines as reference. The aim of these guidelines is to help authors report a wide array of systematic reviews to assess the benefits and harms of a health care intervention. PRISMA focuses on ways in which authors can ensure the transparent and complete reporting of systematic reviews and metaanalyses (Moher et al., 2009a) .
Results
Search results: the initial search identified n=1612 studies. We obtained 27 additional records from other database and two systematic reviews which were not identified through our initial search 0.367 of the 1639 studies were included for further assessment. Further filter using the search key for required study designs yielded 130 records. We cross checked for earlier systematic reviews and included 2 articles. We didn't include 32 articles due to the reasons like animal study (1), intervention (7), not conducted in India (10) not accessible (4) and other reasons like studies with mixed results,, research communications with no definite conclusions, evaluation studies etc (10).
A total of 100 full text articles were selected . After careful reading, of the abstracts, 20 full text articles of various studies on Breast cancer patients across South India were taken for the current review. After careful and thorough reading, 4 articles have been again excluded for the following reasons Full text article not available (1), Not from South India (1), Study on Families of BC patients (1), and educational intervention on screening (1). Finally 16 articles have been selected for the qualitative synthesis (Gajalakshmi and Shanta, 1991; Nandakumar et al., 1998; Yeole and Kurkure, 2003; Kuraparthy et al., 2007; Ali et al., 2008; Mathew et al., 2008; Syamala et al., 2008a; 2008b; Dey et al., 2009; Jayalekshmi et al., 2009; Syamala et al., 2009; Vaidyanathan et al., 2009; Harrison et al., 2010; Surekha et al., 2010; Chauhan et al., 2011) Methodological qualities of included studies: Out of 16 included studies 10 were Case studies, 1 Nested case control study (on a cohort of women), 4 studies were based on Secondary data analysis and 1 (Marmot et al., 2007) was cross-sectional study. Confounding factors were reported and adjusted in 2 out of 10 case control studies, mentioned and not controlled in 3 studies and not mentioned in rest of the studies. Selection bias was mentioned and controlled in only 6 studies (2 case control studies, 1 nested case control study), 2 secondary data analysis, and 1 cross sectional study). Four out of 16 studies only reported and controlled measurement error.
Participants' characteristics
The age group of the participants ranged from 16-79 yrs. Women who have been diagnosed with breast cancer (both familial and sporadic cases) were the participants Majority (7 out of 16) of the studies were conducted in Kerala 3 were from Karnataka, and 3 from Tamilnadu and two were from Andhra Pradesh.
Measurement of outcome
Incidence and Prevalence estimates of Breast cancer reported in these studies were measured. Epidemiological correlates which have an impact on increasing the risk and mortality among breast cancer patients were measured. These included a wide range of factors as listed in table.1. The common finding was that breast cancer is generally detected at advanced stages.
Some studies discussed that menstrual and reproductive factors are associated with an increased risk of breast cancer because they may increase lifetime exposure to estrogen. Changes in menstrual and reproductive patterns among women (i.e., early age at menarche and late age at first childbirth) may have contributed to the increase in breast cancer risk, particularly among younger women. (Pakseresht et al., 2009; Lodha et al., 2011) Parity and age at first child birth: Greater number of births and early age at first full term birth (FFTB) are also found to be associated with breast cancer.
Discussion
Our study results are in confirmity with evidence that the incidence of breast cancer in developing countries is rapidly on the rise. The reported incidence rates for Breast Cancer from the National Cancer Registry Programme (NCRP) data indicate that percentage of Breast cancer relative to total cases over time in Bangalore and Chennai have increased. (ICMR) Also, projections of cancer cases in India (2010-2020) of NCRP indicate that there will be more than 100,000 estimated number of Breast Cancer cases annually in India based on the data from NCRP in Bangalore. These geographical variations in incidence and mortality rates of breast cancer suggest that the known risk factors for breast cancer may vary in different part of the country and that environmental factors are of greater importance as well as genetic factors (McPherson et al., 2000; 2006) Cancer of breast has emerged as the leading site of cancer in most urban populations of India. For the year 2007, there have been an estimated 82,000 new cases of cancer Breast in India. It is rapidly replacing cancer of cervix as the most important leading site of cancer among women. The data collected over the years from five urban population based cancer registries namely Bangalore, Bhopal, Chennai, Delhi and Mumbai, under the network of National Cancer Registry Programme (NCRP) have shown a statistical rising trend in the incidence rate of breast cancer. In hospital-based cancer registries, cancer of the breast is the leading site of cancer in Mumbai and Thiruvananthapuram,second leading site in Bangalore, Dibrugarh and Chennai. Cancer of breast constitutes 14.3-30% of all cancers in women in these HBCRs (Nandakumar et al., 1995) .
The available literature suggests that secular changes in breast cancer have dissimilar temporal patterns for developed countries compared to southern India (Seow et al., 1996; Leung et al., 2002; Li and Daling, 2007) . The incidence of breast cancer increased in developed countries such as the United States and Canada in the 1980s and 1990s and began to plateau in the late 1990s (Li et al., 2003; Althuis et al., 2005) A likely explanation given for the plateau phase of incidence was that enough proportion of women were screened through mammography method (Li and Daling, 2007) . As in India, most of the Asian countries display lower but increasing trend of breast cancer over the past several decades. The predominant reason for the increasing incidence of breast cancer reason can be increase in environmental factors that include changes in dietary and fertility patterns alongside an increasingly affluent and sedentary lifestyle (Jin et al., 1999; Yip et al., 2001; Leung et al., 2002) . Other reasons are lack of effective screening methods and access issues (Seow et al., 1996; Shapiro et al., 1998; Leung et al., 2002; Babu et al., 2011) . The significant increasing trends for breast cancer risk might be explained by later age at first birth and lower total parity of more recent generations (Nanda et al., 1995; Sciences and ORCMacro, 2000; Sciences, 2007) . In one of the largest case series study, the investigators reported a redistribution of hormone receptor expression-ER+ (7.5-10.6%) and ER+/PR+ status (25-41.8%) increasing between 1999 and 2006 while PR+ decreased (21-3.4%). All the evidence above show changing reproductive factors may have a role in the observed increasing trends. Also, an observation that women having shorter menstrual cycles (<26 days) spend more time in the luteal phase when estrogen and progesterone levels are high and when breast mitotic activity is at its peak, compared to women with longer cycle length (Kelsey et al., 1993) Various pathophysiological mechanisms were found to be responsible such as decreased frequency and intensity of ovulation thus maintaining the consistent lower level of estrogen, mobilisation of endogenous carcinogens from the ductal and lobular epithelial cell environment and facilitating the excretion of organochlorides (xenoestrogens) having the same carcinogenic potential as estrogen (Gauthier, 2003) . This complex interplay of genetics and environment in genesis of breast cancer is being affected by rising trends of breast cancer incidence inspite of formulating several control strategies.
Inconsistency and heterogeneity of our estimates indicate that the absence of population-based breast cancer screening programme for women might be masking the actual incidence might be masked. There have been several reports suggesting low incidence of breast cancer among Indians. It is important to note that almost all of the population-based registries from India contain data from mostly cancers reported from conurbations of the respective city. The data from registries in India cover a population amounting to <5% of the total population of the entire country. Compared to this, other national registries provide national population-wide figures. In the absence of successful population-wide mass screening programs for cancer detection, it is erroneous to conclude that there is lower incidence of breast cancer in India. Most importantly, the cancer registries are not representative of the total population, as rural areas are mostly missed out (Babu, 2009) . There is evidence available to suggest that incidence of breast cancer is same in rural areas as in urban areas (Dikshit et al., 2012) . Also, it is only the late stages that get referred to urban centers. However, what happens to the data concerning all the women who might die or don't seek health care (Survival Bias: Only the survivors of the study end up being referred to tertiary hospitals). The new cases of cancer detected by registries under-represent the total number of cases, and may over-represent the less severe cases or cases from upper socioeconomic strata who are able to afford health care (Babu, 2009) .
Our study findings showed that the women several regions of South India present predominately at either stage III and IV. Stage at diagnosis is an important determinant of the overall survival rates. On average, 50% of breast cancer cases in India present at late stage (stage III and IV) (Chopra, 2001) . As found in our study, it is very important when women with breast cancer are aware of their disease and how early the treatment can be given. In developed countries like the United states, only 12% of the breast cancer cases are diagnosed at an advanced stage (Goel et al., 1995) .
Understanding the previous studies on incidence and prevalence of breast cancer due to various factors helps us understand in detail the modifiable risk factors, which are specific to South India. Primordial prevention can be advocated at the community level to educate the women about breast cancer, ways of dealing with it.
In conclusion, in summary, the study infers to adopt primordial prevention strategies to address the increasing incidence of breast cancer among women. It is important that further explorations including a planned meta analysis of the data would yield comparable results. From the public health perspective, awareness about breast cancer and screening methods to the women have to be expanded. Educational strategies should be aimed modifying the life style, early planning of pregnancy, promoting breast feeding and physical activity. It is very important to obtain reliable data for planning policies, decision-making and setting up the priorities.
